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Background of Study
In the last two decades, there has been a land slide movement 

towards markets liberalization in the world. Although the pace and 
depth of liberalization have varied both in international and do-
mestic markets, but no continent remains untouched [1]. Though, 
this movement differs remarkably across sectors and countries, Ni-
geria is not an exception. One of the sectors that have experienced 
this enormous market liberalization in Nigeria is the fishery sector. 
This has enabled untold exploitation of not only the fishes but its 
bye and processed products. 

As a maritime nation is rich in virtually all the fisheries resourc-
es that could be found around the world (International Fund for 
Agricultural Development/Agricultural Development-Communi-
ty Based Natural Resource Management Project [2], thus making 
captured fishing an important economic activity in Nigeria. Apart 
from the nutritive value of whole fishes (either fresh or dried) 
which its acclaimed usefulness has been acknowledged, fishes  
 

 
are made up of different marketable parts which have other very 
important economic and medicinal values. One of such important 
part is the swim bladder or air sacs - a buoyancy organ possessed 
by most cartilaginous fishes. 

The air sacs or swim bladder is in the body cavity and is derived 
from an out pocketing of the digestive tube. It contains gas (usually 
Oxygen) and functions as a hydrostatic or ballast organ, enabling 
the fish to maintain its depth without floating upward or sinking. 
It also serves as a resonating chamber to produce or receive sound. 
In some species the swim bladder contains oil instead of gas. In 
certain primitive fishes, it functions as a lungs or respiratory aid 
instead of a hydrostat organ. The swim bladder/air sac is missing in 
some bottom-dwelling and deep-sea bony fish (teleosts) but pres-
ent in some cartilaginous fish (sharks, skates, and rays) [3].

These air-sacs gotten from these preferred cartilaginous fishes 
are soft jelly-like wetted organ. They are processed by sun drying 
for a period of 2-3 day depending on the intensity of the sun. The 
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possessed air sacs are sorted depending on the size which invari-
ably denotes the size of the fish processed from. They are then after, 
graded, packaged and weighed. The buyers are contacted, and the 
bargain is done based on the grade. Though, the usefulness of these 
processed air sacs has not been authenticated, a marketer who pre-
ferred anonymity alleged that there are used for the manufactur-
ing of medical surgery sutures. This, the author seems to believe 
because most bio-degradable sutures are product from animals’ 
intestines (Encyclopaedia Britannia) and the fact that the buyers 
emphasizes preservation of the products by sun drying. 

Extant literature reports that cat-gut or gut suture is an ab-
sorbable suture usually manufactured from the intestine of sheep 
or goats. They are composed of highly purified connective tissue 
derived from both beef or sheep intestines and have the capacity 
for absorption within 60-90 days for chromic sutures, 60-70 days 
for plain gut sutures with it full tensile strength remaining for at 
least 7 days. Because they eventual disintegration it makes it good 
for use in rapidly healing tissues and in internal structures that can-
not be re-accessed for suture removal (Wikipedia, 2012). They are 
good for general closure, ophthalmic, orthopedics, obstetrics, gyne-
cology and gastro/intestinal tract surgery [4]. Air sacs supply and 
marketing thrives in Oron Local Government Area of Akwa Ibom 
State. However, due to the cumbersome nature of fish distribution 
channel and the value given to the preferred cartilaginous fishes, 
the local dry air sac marketers must be tenaciously connected to 
enable easy assessment of the fishes and disposal of their products. 
This system may not be without some setbacks which need to be 
addressed for smooth, effective and efficient. 

Statement of Problem
In spite of the paradigm shift from raw agricultural produce/

farm gate sales to the current glamour for complete value chain ex-
ploitation of agricultural product for effective and increase returns, 
certain agricultural processed products until this twenty first (21st) 
century have neither been given comprehensive documented or its 
versatile usefulness investigated. One of such products is processed 
air sacs of some cartilaginous fishes also called swim bladder or 
“flooters” as fondly referred to by the local people of Oro Nation. 
The air sac or swim bladder is a structure in the fishes - a sac 
that grows out from the anterior part of the gut.  Fishes use it for 
self-buoyancy controls and gills for respiration. This deduction is 
made on grounds that cartilaginous fishes are almost exclusively 
water breathers at 100C, (500F), a temperature they show low phys-
ical activity and air breathing rate is said to be directly proportional 
to temperature and activity.

The generally accepted explanation of the use of this singular 
organ is that it serves to enable the fish to readily rise and sink 
in water. These important organs of the fishes are also processed 
and sold differently and are alleged to be used for making medi-
cal sutures and glass-fibre engine boat repairing. Other literature 
documentation has it that in some Asian cultures, swim bladders 

of certain large fishes are considered a food delicacy. Specifically, 
in China, they are known as fish maw, and are served in soups or 
stews [5]. So important and valuable are these organs that Vaquita 
Recovery Team [6] reported that; “the vanity price of a maw is be-
hind the imminent extinction of the vaquita -the world’s smallest 
dolphin breed found only in Mexico’s Gulf of California and that the 
air sacs (maw) of totoaba (the world’s largest drum fish) sells for as 
much $10,000 per kilogram”. Swim bladders have also been report-
ed to be used in the food industry as a source of collagen. They can 
be made into strong, water-resistant glue, used to make isinglass 
for the clarification of beer and in earlier times they were used to 
make condoms [7].

Within the coastal settlement and towns of Akwa Ibom State, 
the marketing of dried air sacs (flooters) is on-going and the mar-
keters are flourishing. However, this business is missed in economic 
literature. It is against this backdrop that this study is set to bridge 
the gap in terms of literature and knowledge concerning marketing 
of processed dried swim bladders. This research is to analysis the 
marketing of selected fishes processed air-sacs in Oron Local Gov-
ernment Area, Akwa Ibom State, Nigeria.

The research questions posed are:

a)	 What are the socio economics characteristics of the mar-
keters of dried air sacs of fishes?

b)	 What are the preferred fish types for marketed air sacs in 
Oron LGA, Akwa Ibom State?

c)	 What is the estimated cost, revenue, gross margin and net 
profit of marketed air sacs?

d)	 What are the constraints of dried fish air sacs marketing? 

Objectives: The broad objective of the study is to analyses the 
marketing of selected fishes processed air-sacs in Oron Local Gov-
ernment Area, Akwa Ibom State, Nigeria.

The specific objectives are to:

a)	 Examine the socio economics characteristics of the mar-
keters;

b)	 Document and characterize the preferred fish types for 
marketed air sacs in Oron LGA;

c)	 Estimated cost, revenue, gross margin and net profit of 
marketed air sacs and;

d)	 Examine the constraints of dried fish air sacs marketing.

Materials and Methods

Study area	

This study was carried out in Oron Local Government of Akwa 
Ibom State. Oron is in the South-Eastern fringe of Akwa Ibom State, 
bordered in the South by Ibeno and the Atlantic Ocean, in the West 
by Esit Eket and Nsit Ubum in the North, by Nsit Atai and Uruan and 
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in the East by cross River estuary. Covering a geographical area of 
approximately 45.135 square Kilometers, it is located approximate-
ly on latitude 4042’N and longitude 8010’N. According to the 2006 
population census, Oron local Government Area has a population of 
87,461 people with polar coordinates of 351.7563056945800790W 
and 8.2436943054199210E. The major occupations of the inhab-
itants include fishing, farming, and petty trading. Crops grown 
include cassava, maize, yam, okra etc. The women folk are mainly 
into fish processing and petty trading. Fish processing is mainly by 
smoking however fresh air sacs is preserved by sun drying. This 
might relate to the preservation of the inherent nature of the prod-
uct. Others include farming and rearing of animals.

Sampling procedure and data collection 

Purposive sampling technique was used to select sixty re-
spondents. The sixty (60) respondents of dried fish air sac trade 
were used for the analysis. The reason for the purposive sampling 
technique was since the business at the study area is shrouded in 
secrecy. Equally, there is no shop that displays the product as it is 
done for other goods. Thirdly, only those that were ready to vol-
unteer information were approached. Primary data collected us-
ing structured questionnaires administered by enumerators were 
used. The questionnaires were pre-tested for construct and validity. 
Key Informant Interview was used to elicit information about the 
preferred fish types of marketed air sacs and to characterize the 
sources and arrangement for the preferred fish types. Secondary 
data was used to complement the information. 

Methods of data analysis

The social and economic characteristics of respondents were 
analyzed using descriptive statistics. These included mean, propor-
tions and percentages. Characterization and documentation were 
used for preferred fish type. Budgetary analysis was employed to 

estimate the cost, revenue, gross margin and net profit accruable to 
the dried fish air sac marketers.

The equation used in estimating the gross margin is defined 
below:

GM = TR – TVC 	 -	 -	 -	 (1)

Where:

GM= Gross Margin, TR= Total Revenue and TVC = Total Variable 
Cost

The equation used in ascertaining the net profit is as follows:

Ӆ = TR – TC -	 -	 -	 -	 -	 (2)

Where: 

Ӆ = Profit

TR = Total Revenue

TC = Total marketing Cost

The efficiency of marketing was measured by Shepherd-Futrel 
model as shown: 

100
TR

ME
TC

= × 	 -	 -	 -	 -	 (3)

0
TR

TVC
> = It is operational efficiency

Where:

ME = Marketing Efficiency

TC = Total marketing Cost

TR = Total Revenue

Constraints to dried fish air sacs marketing will be ranked in or-
der of severity. One (1) was considered the most severe constraint 
while rank 10 was the least severe constraint.

Results
Table 1: Socio-economic characteristics of swim Bladder Marketers.

S/N Variables Freq %

 1

Age    

21– 30 17 28.33

31 -40 31 51.67

41- 50 9 15

51 and above 3 5

No Response 0 0

Total 60 100

2 

Marital Status    

Single 8 13.33

Married 48 80

Divorced 1 1.67

Widow/Widower 3 5

No Response 0 0

Total 60 100

https://biomedgrid.com/


Am J Biomed Sci & Res                                                                                                                                                                            Copy@  Ubokudom E Okon

American Journal of Biomedical Science & Research 252

3 

Household Size (Persons)    

1 – 3 25 41.67

4 – 6 33 55

7 – 10 2 3.33

Total 60 100

 4

Educational Level    

No formal education 8 13.33

Adult Education 3 5

Primary Education 30 50

Secondary Education 17 28.33

Post-Secondary Education 2 3.33

Total 60 100

5 

Experience (Years)    

10-May 32 53.33

15-Nov 19 31.67

16-20 9 15

above 20 0 0

No Response 0 0

Total 60 100

6 

Occupation    

Petty Trading 32 53.33

Sea food Trading 19 31.67

Civil Services 5 8.33

Farming 3 5

Fishing 1 1.67

Total 60 100

 7

Monthly Income    

N 1000:00- N 10000:00 2 3.33

N 11000: 00 – N 20,000:00 12 20

N 21,000:00 – N 30,000:00 33 55

N 31,000:00 – N 40,000:00 5 8.33

N 41,000:00 – N 50,000:00 4 6.67

More than N 50,000:00 4 6.67

Total 60 100

Source: Field Survey, 2018

Table 1 indicates that the dominant age of marketers is 31- 
40years. This group made up of 51.67% of the respondents. This 
is followed by those in the age group of 25-30 years which make 
up 28.33% of the respondents. Those within the age limit of 41-50 
years are next in descending order. The study reveals that most of 
the dried fish’s air sac marketers are within the active and produc-
tive years 21-40 years (80%). The engagement of young people in 
dried fish’s air sac marketing may be as a result of lack of white-col-
lar jobs in the Federal and State ministries and the quest to meet 
financial obligations.  

Marital Status indicates that majority of dried fish’s air sac mar-
keters in the study area are married. This group made up of 80% 

of the respondents, followed by the single which make up 13.33%, 
the divorcees make up of 1.67% while the widows /widowers con-
stituted 5%. The study reveals that most of the dried fish’s air sac 
marketers are married and with children which must be taken care 
of. This connotes the engagement of household heads on whatev-
er work for the survival of the family. The result of household size 
indicates that 55% of the respondents have 4-6 persons per house-
hold.  This is followed by those with a household size of 1-3 persons 
(41.67%) and lastly by those 7-10 persons (3.33%) per household 
in that order. The study reveals that most of the respondents are 
lettered and this may reflect the advocacy of family planning and 
in-between children spacing campaign. 

https://biomedgrid.com/
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Educational attainment shows that 50% of the respondents 
have at least attended primary school.  While 33% of them have at 
least attended secondary school and those with no formal educa-
tion is just 13.33% of the respondents. However, the study shows 
that 3.33% of them have higher educational qualification (NCE, 
OND, HND and or Degree). The study reveals that majority of the 
dried fish’s air sac marketers are lettered and education being the 
bedrock of development has redefined the dried fish’s air sac busi-
ness relationship in the study area. Marketing experience shows 
that 53.33% of the respondents have at least 5-10 years of expe-
rience, 31.67% of them have 11-15 years of experience while 15% 
of them have 16-20 years marketing experience. The study reveals 
that majority of the dried fish’s air sac marketers are young expe-
rience marketers and these is expected to translate into dynamic 
marketing.

Occupation of the respondents indicates that 53.33% of the 
respondents are into petty trading, 31.67% of them are Sea food 
trading. This is expected because all the area and adjoining Local 
Government Areas (Mbo, Udung Uko, Okobo and Uruefong/Oru-
ko) are surrounded by water. The civil servants are only 8.33% 
of the respondents, whereas the farmers and fishermen amongst 
them constitute 5% and 1.67% of the respondents respectively. 
The study reveals that majority of the dried fish’s air sac marketers 
are traders and dried fish’s air sac marketing business relationship 
need some capital.

Monthly income analysis shows that 55% of the respondents 
made N21,000:00–N30,000:00 per month from dried fish’s air 
sac trading.  Those who make N11000:00–N20,000:00 month-
ly income is 20% of the respondents while 8.33% of them make 
N31,000:00–N40,000:00 monthly income. Those that make 
N41,000:00–N50,000:00 monthly income is only 6.67% and those 
on N1,000:00–N10,000:00 monthly income is only 3.33%. It also 
shows that 6.67% of the respondents make more than N50,000 from 
the trade. The study reveals that about 23.33% of the dried fish’s air 
sac marketers make monthly income of less than N18,000.00 which 
is the Federal government approved national minimum wage. 

Characterization of Preferred Fish Types for 
Marketed Dried Air Sacs

Field survey shows that cartilaginous fishes are the preferred 
fish type for air sacs in the study area. However, it is imperative to 
distinguish between them and state why the bony fishes are not 

preferred. Technically, the most obvious disparity between bony 
and cartilaginous fish comes from the fact that the skeleton of bony 
fish is made of bones alone, while that of cartilaginous fish is made 
of cartilage. This category of fish is also referred to as Teleostomi. It 
is also considered the largest class in Phylum Chordata and predom-
inantly found in fresh waters. The cartilaginous fish category is also 
referred to as Elasmobranchi.  This category is primarily made up of 
marine fishes. Cartilaginous fish (Chondrichthyes) have a skeleton 
made from cartilage instead of bone. Cartilage is tough and flexible 
and provides enough structural support to allow these fish to grow 
to very large sizes. Cartilaginous fish include sharks, rays, skates 
and chimaeras. Cartilaginous fish all breathe through 5 to 7 gills, 
depending on the species. In general, open water (pelagic) species 
must keep swimming to keep oxygenated water moving through 
their gills whilst bottom-dwelling (demersal) species can actively 
pump water in through their spiracles and out through their gills.

They generally possess the following characteristics:

a)	 Their endoskeleton is primarily made of cartilage.

b)	 Their exoskeleton is made of placoid (very small denticles 
coated with lots of sharp enamel).

c)	 The buccal cavity of these fishes is ventrally positioned.

d)	 The position of their tail fins is heterocercal.

e)	 On either side, they have five gills that are overly exposed, 
so they do not have an operculum.

f)	 Their mode of fertilization is through internal mecha-
nisms.

Among these species are the Rays and skates. Most rays and 
skates live on the bottom of the ocean while some live-in open 
water. Some rays also live in freshwater. The manta ray (Manta bi-
rostris) feeds on plankton and small fish is the largest ray reaching 
up to 9meters in width and can weigh several tones. The common 
skate (Dipturus batis) is the largest skate in the world, reaching up 
to 2.5meters in length with a life span of about 50 years. The major 
difference between rays and skates is how they reproduce. Fertil-
ization is internal for both rays and skates. Rays are live bearing 
(viviparous) while skates are egg laying (oviparous) Chimaeras are 
also known as ghost sharks, ratfish, spook fish and rabbit fishes. 

Examples of Cartilaginous Fishes from literature (Figure 1-6) 
(Table 2).

Table 2: Fixed Cost Budgetary analysis of Dried Fish Air Sac marketing in Oron.

Item Total cost for all respondents (₦) Percentage of Total Costs (TC) Percentage of Total Fixed Costs (TFC)

A. Fixed cost      

Basin 57, 000.00 2.26 10.05

Bags 4, 600.00 0.18 0.81

Shop Rent 235, 970.00 9.35 41.6

Knife/trays 89, 150.00 3.53 15.72

https://biomedgrid.com/
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Refrigerator/Generator 180, 450.00 7.15 31.82

Total Fixed Cost (TFC) 567, 170.00 22.47 100

Source: Field Study 2018

Figure 1: The Blue Shark.

Figure 2: Freshwater Saw fish.

Figure 3: The Skate

Figure 4: The Dark Ghost Shark (Chimaera).
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Figure 5: Banjo Shark.

Figure 6: Stingray.

Budgetary Cost and Return Analysis of Marketing 
Dried Fish Air Sacs

Budgetary analysis of fixed cost of dried fish air sac marketing 
shows that shop rent takes 41.60% and 9.35% of the Total Fixed 
Cost (TFC) and Total Cost (TC) respectively. This is expected be-
cause field studies reveal that average monthly rent of a shop was 
between N7000-N10000. The high cost of rented shops in this area 
is not unconnected with the smuggling business around this area 
as most of the shops were used as warehouses for the smuggled 
goods. Refrigerator/generator constitutes 7.15% of the total costs 

and 31.82% of the Total Fixed Cost (TFC) respectively. Knife and 
trays constitute 3.53% and 15.72% of the total cost e total fixed cost 
respectively. Basin constitute 2.26% of total cost and 10.05% of the 
Total Fixed Cost (TC) respectively while bags constitute 0.18% of 
total cost and 0.81% of the Total Fixed Cost (TC) respectively. The 
study reveals that fixed cost of N567,170.00 is only 22.47% of the 
total cost of marketing of the dried fish’s air sac in the study area. 
This invariably means that in dried fish air sac marketing, the bud-
getary fixed cost is about one quarter (1/4) of the total budgetary 
cost of it (Table 3).

Table 3: Variable Cost budgetary analysis of Dried Fish Air Sac marketing in Oron.

Item Total cost for all Respondents (₦) Percentage of Total Costs (TC) Percentage of Total Variable Costs (TVC)

Variable Cost

Fish Price 1, 603, 000.00 63.5 81.89

Labor /Drying 209, 930.00 8.32 10.72

Processing cost 40, 022.00 1.59 2.04

Storage 85,658.00 3.39 4.38

Water 18, 810.00 0.75 0.96

Source: Field study, 2018

Budgetary analysis of variable cost of dried fish air sac market-
ing shows that fish price took 63.5% of the total cost and 81.89% of 
the Total Variable Cost (TVC) of marketing dried fish air sac. This is 
expected because not all the fish’s air sacs are needed and sold. The 
high cost of the chosen fishes in this area is not unconnected with 

this specialised and highly valued and demanded organ of these 
fishes. Labour/drying constituted 8.32% of the TC and 10.72% of 
the TVC while storage and processing costs constituted 3.39% and 
4.38bulk real cost of marketing of dried fish air sac in the study 
area is on the variable costs and  the variable costs was 77.53% 
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(N1,957,420.00) of the total budgetary allocation for the entire 
marketing process.

Table 4 shows the profitability of dried fish air sac marketing 
ascertained using budgetary analysis. The total cost of marketing 
dried fish air sac during the period of the study was ₦2, 524, 590.00 
and the total revenue of ₦3, 413, 591.00 was realized; hence a net 
profit of N889, 001.00 was realized from sales of dried fish air sac 
by the marketers between the periods. The net profit shows that 

dried fish air sac marketing in the study area was profitable. The 
finding agrees with Oyieng et al. [5] who reported that fish mar-
keting is a profitable enterprise in Akwa Ibom State. Oyieng et al. 
[5] also reported that dried fish trading is a significant economic 
livelihood of people in the rain forest and derived savanna ecolog-
ical zones of Nigeria. The marketing efficiency of dried fish air sac 
marketing in the study area was 135.2 and operationally 1.74 as 
shown in Table 4. This implies that dried fish air sac market in the 
study area was efficient [6-15].

Table 4: Estimation of Profit and Cost of dry Fish Air Sac.

S/N Estimation of Profit and Cost Values (N)

1 Total Fixed Cost 567, 170.00

2 Total Variable Cost 1, 957, 420.00

3 Total Cost = TFC+TVC 2,524,590.00

4 Total Revenue (TR) 3,413,591.00

5 Net Profit (Ӆ) 899,001

6 Gross Margin (GM) 1,456,171.00

7 Marketing Efficiency (ME) 135.2

8 Operational Efficiency 1.74

Conclusion and Recommendations
The research results show that 51.67% of the traders were of 

31-40 years while 80% of them were married, 55% of them were 
with house-hold size of between 4-6 persons and 50% were at least 
with primary education. It shows that 53.33% of them apiece had 
trading experience of between 5-10 years with petty trading as their 
secondary occupation while 55% made a monthly income of about 
N21,000 - N30,000. Field survey shows that only cartilaginous fish-
es air sacs were preferred. They were found to be primarily marine 
fishes, having endoskeleton made from cartilage instead of bones 
and exoskeleton made of placoid (very small denticles coated with 
lots of sharp enamel). Their buccal cavities are ventrally positioned 
while their tail fins are heterocercal. They have five gills instead of 
operculum and fertilize their eggs through internal mechanisms. 
Among them as the literature enumerates are; the Rays, Skates, 
Sharks and Chimaeras (ghost sharks) [16-30].

Budgetary analysis of fixed cost of dried fish air sac marketing 
shows that shop rent has the highest percentage of 9.35% of the to-
tal cost of marketing dried fish air sac and 41.60% of the total fixed 
cost. Refrigerator/generator had 7.15% and 31.82%, knife and 
trays had 3.53% and15.72%, basins constituted 2.26% and 15.72% 
of the total cost and total fixed cost respectively. The study reveals 
that the fixed cost of N567,170.00 was only 22.47% of the total cost 
of marketing of the dried fish’s air sac in the study area.

Budgetary analysis of variable cost of dried fish air sac mar-
keting shows that fish price has the highest percentage of 63.5% 
and 81.89% of the total cost and the total variable cost, labour/dry-
ing constituted 8.32% and 10.72%, while storage was 3.39% and 
4.38% and processing 1.59% and 2.04% TC and the TVC respective-

ly [31-40]. The study reveals that variable cost of N1,957,420.00 is 
only 77.53% of the total cost of marketing of the dried fish’s air sac 
in the study area. Profitability of dried fish air sac marketing shows 
that the net profit was ₦ 889, 001.00 for the period with a market-
ing efficiency of 135.2 and operational efficiency of 1.74. This im-
plies that dried fish air sac market in the study area was profitable 
and efficient.

Constraints shows a descending order of lack of storage 
facilities, poor marketing channels, high cost of drying price, price 
fluctuation, perishability and seasonality of  the product,   lack of 
capital/finance, lack of modern processing technologies, high cost of 
registration/selling permit and lack of relevant extension services 
were the  most severe constraints to dried fish air sac marketing 
in rural areas of Akwa Ibom State. The study recommends the 
provision of storage and drying facilities for the processing of the 
fish air sacs and the provision of proper channel for the marketing 
of the processed products. It is equally recommended that the price 
of the product should be stable [41,42].
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